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and magnetoencephalography 390 
NAC (non-amyloid B component of 
Alzheimer’s disease amyloid) 
protein 404 
NAD (8-nicotinamide adenine dinucleotide) 
422 
NADPH-diaphorase, see NO synthase 
Nauta, Walle 
papers on neuroanatomy 546 (BR) 
Neocortex 119, 199, 536 
Nerve growth factor (NGF) 
and brain insults 490 
and cholinergic neurones 486 
and diabetic neuropathy 321 
neuronal inhibition of 140 
and neuronal survival 195 
and neuropeptide expression 321 
as therapeutic agent 182 
Nerve growth factor (NGF) receptors 
51 (L), 487 
Neural plate 233 
Neurexin 347 
Neuroanatomy 
and brain atlases 458 
and dendritic interactions 166 
of memory and language processes 109 
of midbrain periaqueductal gray 379 


of midline—intralaminar thalamic 
pathways 53 


papers by Walle Nauta 546 (BR) 

after visual cortical damage 127 

and visual imagery 281 

visualization of 454 
Neurobiology 

general 215 (BR) 
Neuroepithelial bodies (lung) 

ion channels in 133 
Neurofibrillary tangles 

and apolipoprotein E 529 
Neurohypophysis 340 
Neuroimaging 

of attentional networks 75 

and brain atlases 458 


of cognitive functions 109, 221, 268, 389 


of dendritic synaptic integration 167 
of language and memory processes 109 
of prefrontal cortex 267 
problems in 22,275 
si second messenger actions 95 
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of visual areas 
285, 287, 290, 292, 294, 514 (L), 515 (L) 
see also individual techniques 


Neurokinin A 432, 509 
Neurokinin receptors 433 
Neuroleptic-induced tardive dyskinesia 
192 (L) 

Neuromagnetic fields 

and magnetoencephalography 389 
Neuromuscular junction 9, 425, 469 
Neuromuscular system 

common drive in 299 
Neuronal architectures 

for adaptive behaviour 413 

in behaviour 481 


Neuronal excitation 
and excitatory amino acid receptor 


subunits 536 
between pyramidal neurones 121 
regulation by GABA 517 
visualization of 456 

Neuronal ill health 51 (L) 
Neuronal inhibition 
in dendrites 261 
and GABA 517 
and glial culture 140 
in Purkinje cells 169 
among pyramidal neurones 121 
Neuronal migration 443, 454 
Neuronal morphology 19, 22, 162 


Neuronal networks 
architectures for adaptive behaviour 413 


of attention 75 

in neocortical circuitry 119 

neurobiology of 396 (BR) 

visualization of 453 
Neuronal phenotype 

and NGF 321 


Neuronal survival 
see neurotrophic factors 


Neurone doctrine 543 (BR) 
Neurone terminals 
release of ATP from 420 
and dynamin 350 
and synuclein proteins 404 
vesicle dynamics in 368 
Neuropathology 
and LTP 498 
and micoglia 48 
and neurotrophins 490 
and pain 432 
and protons 511 


and regulation of neuronal inhibition 523 

see also African sleeping sickness, 
Alzheimer’s disease, amyotrophic 
lateral sclerosis, diabetes, epilepsy, 
Huntington’s disease, Parkinson's 
disease, schizophrenia 


Neuropeptides 
effects of axotomy 297 (L), 298 (L) 
in primary sensory neurones 23 
and reactive gliosis 138 
‘superfluous’ 315 
regulation by NGF 321 
effect of protons on release 509 


see also calcitonin gene-related peptide, 

corticotrophin-releasing factor, galanin, 
neurokinin A, neuropeptide Y, oxytocin, 
somatostatin, substance P, vasoactive 
intestinal peptide 

Neuropeptide receptors 27 

Neuropeptide Y 24, 80, 373 

Neuropeptide Y receptors 82, 373 
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Neuroscience 
in Europe 330, 332 
history of 310 (BR), 467 (L), 543 (BR) 
Neurotoxins 
general 151, Supplement (April) 
and synaptic vesicle proteins 346 
visualizing effects of 456 
Neurotransmitters 
in amygdala, and fear conditioning 208 
ATP as 420 
control, at GABAergic synapses 519 
and neuropeptide Y 374 
presynaptic release of 9 
and reactive gliosis 138 
replacement of, to treat Alzheimer’s 
disease 149 (L) 
and schizophrenia 267 
in striatum 228 
‘superfluous’ 315 
and synaptic vesicle dynamics 344, 368 
Neurotrophic factors 
and brain insults 490 
and cholinergic neurones 486 
and diabetic neuropathy 321 
and neuronal survival 195 
regulation of expression 321 
and synaptic plasticity 372 
therapeutic potential of - 182 


see also brain-derived neurotrophic 
factor, nerve growth factor, 
neurotrophin 3, neurotrophin 4/5 
Neurotrophin receptors 183 
Neurotrophin-3 (NT-3) 182, 195, 490 
Neurotrophin 4/5 (NT-4/5) 182, 195, 490 
New World primates, see platyrrhines 
Nexins 


as glial-derived growth factors 338 (L) 
NGF, see nerve growth factor 
Nitric oxide (NO) 
and axotomy 28 
as retrograde signal 11, 124, 372 


and Trypanosoma brucei infection 326 
NMDA (N-methyl-b-aspartate) channels 


and LTP 406 
NMDA receptors 17 
and ageing 
in amygdala 210 
and anoxic LTP 497 
as coincidence detectors 37 
in LTP 72, 497 
modulatory functions in striatum 228 
and neuronal death 360 
and pyramidal neurone connectivity 120 
redox site of 502 
and spinal hyperexcitability 431 
subunits in neocortex 536 
NMDA-receptor currents 
and ischaemia 361 
NMDAR subunits 536 


NMR, see nuclear magnetic resonance 
NO, see nitric oxide 
NO synthase 
histochemical localization of 
105 (L), 106 (L) 


and olfaction 481 

relationship with NADPH 
dehydrogenases 516 (L) 

and schizophrenia 265 

Nociception 

effects of capsaicin and protons 510 

and hypothalamus 244 

inhibition, and midbrain periaqueductal 
gray 381 


and neuropeptides 25 
and NGF 321 
and spinal hyperexcitability 432 
Nociceptive reflex 26 
Nodose neurones 196 
Noggin 234 
Non-amyloidogenic pathway (Alzheimer’s 
disease) 404 


Non-NMDA receptors 
and pyramidal neurone connectivity 120 


Noradrenaline 374, 420, 533 
Notochord 233 
Notoplate (amphibians) 234 


NPY, see neuropeptide Y 

NSF protein, see N-ethyl-maleimide- 
sensitive fusion protein 

Nuclear magnetic resonance (NMR) 


270, 458 
5'-Nucleotidase 422 
Nucleotides 
as neural messengers 420 
Nucleus accumbens 266 
O 


Object recognition (in vision) 
287, 307, 513 (L) 
Occipital lobe 
and visual imagery 

290, 292, 295, 514 (L), 515 (L) 
Oestrogen receptors 386 
Old World primates, see catarrhines 
Olfaction 38, 366 (L), 479 
Olfactory bulb neurones 156 
Olfactory epithelium 358 
Olfactory receptors 39, 366 (L), 479 


Oligodendrocytes 279, 475 
ON alpha ganglion cells 259 
Opiate receptors 89, 337 (L) 
Opsins 30 
Optic chiasm 245 
Optic nerve 277 
Optic tract 245 
Optomotor response (Drosophila) 483 
Organizer region 

and neural induction 233 
Orienting 

in attention 78 

following visual cortex damage 128 
Oscillations 

during cognitive function 392 

during sleep 199 
Osmoreceptors 340 
Otocyst-derived factor 

and hair-cell regeneration 358 
Oxygen deprivation 251, 359, 499 
Oxygen-sensitive ion channels 133 
Oxytocin 318, 340 
Pp 
Pacemaker 313 
Pain 

and effects of protons 510 

and hypothalamus 244 

and neuropeptides 25 

and periaqueductal gray 387 

and spinal hyperexcitability 432 
Paired-pulse depression 

in pyramidal neurones 122 
Pancreatic acinar cells 96 
Pancreatic polypeptide 533 
Parabigeminal nucleus 308 
Paralemniscal somatosensory pathway 309 
Parallel fibres 169 
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Paramecium 
chemosensory transduction in 68 


Parasegment (Drosophila) 239 
Paraventricular nucleus 
(hypothalamus) 327 
Parietal cortex 78, 110 
Parieto—occipital cortex 285, 296 
Parkinson’s disease 185, 232 
Paroxysmal synchronization (sleep) 205 
Parvocellular visual pathway 305 
Patches, axonal 101, 365 (L) 
Patch-clamp recordings 
and G-protein-coupled receptor 
systems 531 
and GABAergic synapses 517 
of passive membrane properties of 
neurones 161 
under visual control 456 
Patterning 
in cerebral cortex 443 
of excitatory amino acid receptor subunits 
in neocortex 537 
in neural plate 233 
Perception 
anatomical basis of 281 
hypotheses for 175 
koniocellular visual pathway in 305 
and memory 287 
neuroimaging studies of 292 
Periaqueductal gray (midbrain) 379 
Peripheral neuropathy 
and neurotrophins 321 
PET, see positron emission 
tomography 
pH 252, 509 
Pheromone receptors 62, 479 
Phonetics 
and magnetoencephalography 390 
Phonological loop 
in memory 110 
Phosphatase-1 410 
Phospholipase C 
in olfaction 481 
Phospholipids 
and apolipoprotein E 525 
Phosphorylation 
of CaM kinase II 406 
of dynamin 351 
Photopigments 30 
Photoreceptors 
synaptic pooling in 259 
Physiological regulation 
and learning 547 (BR) 
Pigments 
in bioassay for ligand—receptor 
interactions 142 
in colour vision 30 
Piriform cortex 491 
Plasticity 


see messenger, receptor, somatosensory 
plasticity, synaptic 
Platyrrhines (New World primates) 
colour vision of 30 


Pleckstrin homology (PH) domains 350 
PNS 373, 399, 474 
Polymorphism 

colour (human) 34 
Positron emission tomography (PET) 

and attention 76 

and brain atlases 460 


and cognitive functions 
109, 215 (BR), 221 
and magnetoencephalography 393 


and prefrontal cortex 
and visual areas 
285, 287, 290, 294, 514 (L), 515 (L) 
Posterior attention system 76 
Postsynaptic density (PSD) 406, 537 
Postsynaptic mechanisms 
in control of GABAergic transmission 520 
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in pyramidal neurone connectivity 123 

and synaptic matching 9 
Postsynaptic potentials (dendrites) 161 
Potassium 

and anoxia 251 

and microglial activation 47 

and NMDA-receptor currents 362 
Potassium (K+) channels 

and GABA, receptors 517 

modulation of by G-protein-coupled 

receptors 531 

oxygen-sensitive 133 

sodium-activated 155 
Potassium (K+) currents 

macroscopic 157 
POU DNA-binding domain 399, 444 
Prefrontal cortex 265 
Presynaptic mechanisms 

of neuropeptide Y action 375 

of neurotransmitter release 9, 520 

in pyramidal neurone connectivity 123 
Presynaptic receptors 397 (BR) 
Primitive streak 239 
Prion proteins 148 (L) 
Progenitor cells (cortex) 443 
Programmed development 

and neuronal survival 195 
Protein kinase (ecto-) 

and ATP signalling 425 
Protein kinase A 

in olfaction 481 
Protein kinase C 

and dynamin 351 

and NMDA receptor currents 363 

in olfaction 481 

and receptor interaction 435 
Proteoglycans 470 
Protons 270, 509 
Psychomotor poverty syndrome 

(schizophrenia) 267 

Pulmonary artery (myocytes) 

oxygen-sensitive ion channels in 133 
Purinergic neurones 420 
Purinoceptors 422 
Purkinje cells 167 
Pyramidal cells 

and ageing of hippocampus 16 

in amygdala 209 

and cortical architecture 101 

and cortical development 443 


excitatory amino acid receptor subunits 
in 537 


and global ischaemia 498 
and neocortical circuitry 119 
in prefrontal cortex 265 
spatial synaptic integration in 171 
Q 
Quiescent behaviour 
and midbrain periaqueductal gray 380 
R 
Rab—guanine nucleotide dissociation 
inhibitor 428 
Rab3 proteins 426 
Rabphilin-3a 423 


Ramon y Cajal, Santiago 190, 544 (BR) 
Reactive gliosis 138, 338 (L) 
Reality distortion syndrome (schizophrenia) 


267 

Receptors 
assay for 142 
density of, and brain atlases 465 
neurotoxins as probes for 151 
plasticity of 27 


see also named receptors 

acetylcholine, agrin, AMPA, ATP, 
benzodiazepine, dopamine, excitatory 
amino acid, GABA, G-protein-coupled, 
glutamate, guanylate cyclase, LDL, 
nerve growth factor, neurokinin, 
neuropeptide, neuropeptide Y, 
neurotropin, NMDA, NPY, oestrogen, 
olfactory, opiate, osmoreceptors, 
pheromone, presynaptic, purinoceptors, 
sigma, SNAP, tyrosine kinase 


Redox site (NMDA receptor) 502 
Regeneration, neuronal 277, 357, 526 
Reorganizing circuitry 415 
Repulsive guiding molecule 477 


Restriction fragment length polymorphism 

(RFLP) markers 50 (L) 
Reticular thalamic nucleus 207 
Retina 6 (L), 7 (L), 305 
Retinal epithelium 


regeneration of 357 
Retinal ganglion cells 

death, and fluorescent microscopy 179 

regeneration of 279, 476 

synaptic pooling in 259 

effects of visual cortex damage 129 

and visual pathways 305 
Retinoids 242 


Retinotopical organization (in vision) 
294, 514 (L), 515 (L) 
RFLP, see restriction fragment length 


polymorphism 
Rhombomeres 233 
Rhythms 
circadian 313 
during sleep 199 
and Trypanosoma brucei infection 327 
Rings, microtubular 20 
Rods (vision) 31 
Roof plate 237 
Rutabaga enzyme (Drosophila) 38 
Ruthenium red 510 
Saccadic suppression 308 
Schizophrenia 265 
Schleich, Carl Ludwig 
views on glia 449 
Schwann cells 399, 473 
SCIP (suppressed cAMP-inducible 
POU protein) 399, 444 
Scrapie 148 (L) 
Scratch reflex (turtle) 
reorganizing Circuitry in 417 
Sea-urchin 
chemosensory transduction in 63 
Second messengers 
in chemosensory transduction 
(microorganisms) 62 
in G-protein-coupled receptor 
systems 533 
in olfaction 39 
spatial dynamics of 95 
Secretin 533 


Secretory granules 96, 426 
Seizures, see epilepsy 
Self-facilitation 
in pyramidal neurones 121 
Sensory epithelia 
regeneration of 357 
Sensory neurones 
in arthropods 545 (BR) 
and capsaicin 509 
growth and survival of 197 
ion channels in 156 


messenger plasticity in 22 


and neuropeptide Y 373 
processing in 43 (BR) 
Sensory interneurones 
dendritic processing by 257 
Sexual behaviour 
and periaqueductal gray 386 
Sherrington, Sir Charles S. 544 (BR) 
Short-term memory 111 
Sigma (co) receptor 
and neuropeptide Y 377 
Signalling systems 
and ATP 420 
in axon—Schwann cell interactions 399 
chemosensory, in eukaryotic 
microorganisms 62 
coincidence detectors in 37 
for differentiation, and Ca?+ 115 
using G-protein-coupled receptors 531 
in neural plate development 233 
in olfaction 39, 366 (L), 479 
in osmoreception 340 
and Rab proteins 426 
retrograde 9, 123 
and second messenger spatial 
dynamics 95 
in sleeping sickness neuropathology 326 
in synaptic development 469 
Signal-to-noise resolution 
in dendritic processing 259 
in olfaction 38 
Single-photon emission computed 
tomography (SPECT) 514 (L) 
Skin 
regeneration of 357 
Sleep 199, 327 
Sleeping sickness, African 325 


Slime mould (Dictyostelium discoideum) 
chemotaxis in 64 
Slow oscillations (sleep) 199 
SNAP-25, see synaptosome-associated 
protein 25 
SNAPs, see soluble NSF attachment 
proteins 
SNAP receptors (SNAREs) 
SNAREs, see SNAP receptors 
Sodium (Nat) 
and oxygen and glucose deprivation 252 
Sodium (Na+) channels 58, 151 
Sodium (Nat)-coupled choline transporter 
486 
Soluble NSF attachment proteins (SNAPs) 
345, 368, 429 


345, 368, 429 
345 


Somata 
excitatory amino acid receptor subunits in 
537 
Somatogastric nervous system (crustacean) 
reorganizing Circuitry in 415 
Somatosensory cortex 391, 464 
Somatosensory plasticity 
analysis by magnetoencephalography 
391 


Somatostatin 23, 316, 532 
Sound 
magnetic responses to 392 
Spatial properties 
of dendritic integration ‘166, 257 
of neocortical circuitry 119 
of visual perception 176 
Spatial resolution 
in functional MRI 273 
and magnetoencephalography 395 
SPECT, see single-photon emission 
computed tomography 
Spectral absorbance (in vision) 31 
Speech 114, 390 
Spemann’s organizer (amphibia) 233 


Spermatozoa (sea-urchin) 
and chemosensory transduction 63 


Sperry, Roger W. (1913-1994) 402 (O) 
Spike-and-wave EEG activity 205 
Spinal cord 

calcium spikes in 116 


connectivity with periaqueductal gray 381 

hyperexcitability, and pain 432 

macroscopic potassium currents in 158 

and nociception 244 
Spindle oscillations (sleep) 199 
Spinohypothalamic tract 

and nociception 244 
Spinothalamic tract 

and nociception 244 
Spinules (retinal) 6 (L), 7 (L) 
Spiny neurones 

in caudate—putamen 228 
SQUID (superconducting quantum 

interference device) 389 

Src-homology (SH) domains 350 
Stem cells 

and regeneration 357 
Stress 

and anoxic LTP 501 


roles of CRF and neuropeptide Yin 80 


and heat-shock proteins 135 
and neurotransmission in amygdala 208 
Stretch-inactivated channels 342 
Striate cortex 305 


Striatonigral neurones 
and dopamine receptors 2 (L), 3 (L), 4 (L) 
modulatory neurotransmission in 230 
Striatopallidal neurones 
and dopamine receptors 2 (L), 3 (L), 4 (L) 


modulatory neurotransmission in 230 
Striatum 52, 228 
Stripe assay 

for axonal guidance 477 


Substance P 
effects of axotomy on 23, 297 (L), 298 (L) 


in diabetic neuropathy 323 

and ion-channel modulation 533 

effect of protons on release of 509 

and spinal hyperexcitability 432 

and striatal neurotransmission 230 

‘superfluous’ expression of 316 
Subunits, receptor 

localization of in neocortex 536 
Sulci 

and brain atlases 461 
Superior colliculus 

and retinal regeneration 477 

and sensory processing 42 (BR) 

and visual pathways 126, 308 
Support cells 

in hair-cell epithelium 358 
Suprachiasmatic nucleus 313, 328 


Supraoptic decussation 244 
Supraoptic nucleus (hypothalamus) 
327, 340 
Sympathetic neurones 375, 420, 531 
Synapsins 368 
Synaptic development 
agrin and dystroglycan in 469 
and apolipoprotein E 526 


and- presynaptic transmitter dynamics 9 


during regeneration 476 
Synaptic integration (dendrites) 161, 166 
Synaptic matching 
Synaptic plasticity 

age-related changes in 16 

and anoxia 497 

and apolipoprotein E 527 

and CaM kinase II 406 

and excitatory amino acid receptor 

subunits 538 

gene expression and 72 

and hyperalgesia 436 

and long-range messengers 99 

and neurotrophins 495 

and Ramon y Cajal lecture (1894) 190 


and retrograde signalling 11 


and vesicle docking and fusion 368 
Synaptic transmission 
and ageing 13 
and anoxic LTP 497 
in dendrites 257 
and GABA 517 
and glial cells 451 
and microglia 47 
effects of oxygen and glucose 
deprivation 253 
between pyramidal neurones 121 
and vesicle dynamics 344, 348, 368 
modulation of cortical ACh 217 
Synaptic vesicles 
dynamics of 344, 348, 368 
nucleotides in 420 
proteins of poster, December 
and Rab3 proteins 426 
Synaptobrevin, see vesicle-associated 
membrane protein 
Synaptosomes 420 
Synaptosome-associated protein 25 
(SNAP-25) 345, 369 
Synaptotagmin 347, 369, 429 
"Synchronization 
of neuronal activity in sleep 199 
Syntaxin 345, 429 
Synuclein 404 
T 
T cells 326 
Tachykinins 432 
see also neurokinin A, substance P 
Tau protein 19 
Telencephalon 
and nociception 244 
Temporo-—occipital cortex 285, 296 


Temporal cortex 
and memory 
Temporal resolution 


113, 288, 296, 513 (L) 


in functional MRI 275 
and magnetoencephalography 395 
Tetrachromacy 32 
Tetrodotoxin 152, 158 


TGF-B, see transforming growth factor B 


Thalamic nuclei 52, 126 
Thalamocortical pathways 
and cortical specification 1 
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540 
and the midline—intralaminar nuclei 52 


in neocortical circuitry 120 
and sleep rhythms 199 
Thalamus 199, 244 
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magnetic responses to 392 
Topography 
of axonal regeneration 477 
of dendritic organization 258 
of GABA synapses 522 
of midline—intralaminar thalamic 
pathways 53 
representation in visual imagery 
287, 291, 292 


Toxins, see neurotoxins 
Transcription factors 
and axon—Schwann cell interactions 399 


during cortical development 444 

heat-shock 136 

in neural induction 241 

in olfaction 482 

and regulation of transcription 315 

Transformation (of 3D brain images) 459 

Transforming growth factor a (TGF-a) 357 
Transforming growth factor B (TGF-f) 

48, 234, 357 


Transgenic mice 
to study learning 71 


Transplantation studies 233, 476 
Trans-synaptic modulation 
of cortical ACh 217 


Trichromacy 30 
Trigeminal ganglion neurones 

ion channels in 155 
Trk receptors, see tyrosine kinase receptors 
Trypanosoma brucei 325 
Trypanosome-derived lymphocyte triggering 


factor 326 
Tubulin 19 
Tumour necrosis factor 326 


Tyrosine kinase receptors (Trk) 
182, 487, 490 
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470 


VAMP, see vesicle-associated membrane 
protein 
Van der Loos, Hendrik (1929-1993) 
93 (O) 
Vasoactive intestinal peptide (VIP) 
effects of axotomy on 24 


and ion-channel modulation 33S 

and messenger plasticity | 339 (L) 

‘superfluous’ expression of 316 
Vasodilation 

and pH 511 
Vasopressin 340 
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neurotoxins derived from 151 
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and cortical specification 1 
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Verbal short-term memory 111 
Vertebrate nervous system 

architectures for adaptive behaviour 

in 413 
evolution of 227 (L) 
‘superfluous’ neuropeptides in 316 


Vesicle dynamics 344, 348, 368, 426 
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345, 368, 429 
Vestibulo—acoustic neurones 196 
VIP, see vasoactive intestinal peptide 


Vision 
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colour (primates) 30 

and dendritic processing 259 

disruption of 126 

pathways in 305 

and perception 175, 281, 287, 292 
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effect of lesions on 126 


pathways to 
and visual imagery 


305 
281, 287, 290, 292, 
295, 514 (L), 515 (L) 


Visual cortex 
effects of damage to 126 
excitatory amino acid receptors in 541 
organization of 43 (BR) 
pathways to 305 


and visual imagery 
282, 287, 290, 292, 294 
Visual imagery 


anatomical basis of 281 
neuroimaging studies of 292 
occipital activation during 290 


and retinotopical areas 
294, 514 (L), 515 (L) 


topographical representation of 287 
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and attention 76 
Voltage clamp 164 
Voltage sensors (Na+ channel) 59 
Voltage-gated channels 

and dendritic integration 165, 166 
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x 
X chromosome 

and photopigments 30 
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Y 
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chemosensory transduction in 62 
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